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DETAILED ACTION 
Comments 

1 . The Amendment filed on September 4, 2007 has been entered and made of 
record. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-5, 11-14, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Smith (US 2004/0064037) in view of Kruger et al. ("Digital 
Angiography Using a Matched Filter", IEEE Transactions on Medical Imaging, Vol. MI-1, 
No. 1, July 1982, pp. 16-21). 

As to claims 1, 14, and 16, Smith teaches a method/apparatus/computer 
readable medium of dynamic medical imaging of a subject (Paragraphs [0046] and 
[0048) comprising the steps of: obtaining a plurality of time separated images of the 
subject (FIG. 1, "Patient 20", Paragraphs [0032], [0034], [0038] and [0039]); registering 
the plurality of time separated images together to match corresponding locations in the 
images to each other ("Spatially Aligned", Paragraph [0067]); and measuring from the 
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registered images a temporal behaviour ("Percent Change of Intensity") of an imaged 
region at a location in the subject (Paragraphs [0060] and [0072]). 

However, Smith does not explicitly disclose measuring a quality of the 
registration of the time separated images by: comparing the measured temporal 
behaviour with a model of the expected temporal behaviour of the imaged region to 
calculate a level of agreement between the measured temporal behaviour and the 
expected temporal behaviour, and determining a measure of the quality of the 
registration of the time separated images from said calculated level of agreement, 
wherein said measure of the quality of registration indicates that the registration quality 
is poorer when the calculated level of agreement between the measured temporal 
behaviour and the expected temporal behaviour is lower. 

Kruger et al. teaches measuring a quality of the registration of the time separated 
images by: comparing the measured temporal behaviour ("Measured Contrast Dilution 
Curve") with a model of the expected temporal behaviour (FIG. 1, "Typical Contrast 
Dilution Curve") of the imaged region to calculate a level of agreement between the 
measured temporal behaviour and the expected temporal behaviour, and determining a 
measure of the quality of the registration of the time separated images from said 
calculated level of agreement, wherein said measure of the quality of registration 
indicates that the registration quality is poorer when the calculated level of agreement 
between the measured temporal behaviour and the expected temporal behaviour is 
lower (As stated in Section VI a comparison is made between the measured contrast 
dilution curve and the typical contrast dilution curve of FIG. 1 , and when "large flow 
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differentials occurs" (quality poor) the curve-fitting routines are used to form two filters. 
Since the large flow differentials exists, it is representative that a low quality is present, 
see Sections III and VI, pp. 18-21). 

Therefore, in view of Kruger et al., it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify Smith's process by 
incorporating the method step of measuring the quality of registration by comparing the 
measured contrast dilation curve to a typical contrast dilation curve and determine 
whether they look alike and if large differential occurs, being representative of poor 
quality, apply a curve-fitting routine to form matched filters in order to provide a powerful 
diagnostic tool for imaging dilute amounts of contrast materials through the 
cardiovascular anatomy and provide a matched filter function (Section I, pp. 16-17). 

As to claim 2, Kruger et al. further teaches wherein obtaining the images involves 
the use of an imaging agent ("lodinated Contrast Material") and said model is a model of 
the temporal behaviour of the imaging agent (FIG. 1, "Typical Contrast Dilution Curve", 
Abstract and Section III, pp. 16 and 18-19). 

As to claim 3, Kruger et al. further teaches wherein the imaging agent is a 
contrast agent ("Contrast Material", Section III, pp. 1 8-1 9). 

As to claim 4, Smith further teaches wherein the level of agreement between the 
measured temporal behaviour and the expected temporal behaviour is displayed (The 
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level of agreement, being the comparison between the baseline data and the measured 
percent change in intensity, is displayed with colors, see Paragraph [0080]). 

As to claim 5, Smith further teaches wherein the level of agreement is displayed 
overlying an image of the subject (FIG. 7A, "Parametric Image 90", Paragraph [0080]). 

As to claim 1 1 , Kruger et al. further teaches wherein the model is a temporal 
model of the take-up and wash-out of an imaging agent administered to the subject 
(FIG. 1 shows how the signal behaves along the time, the take-up being the curve with 
a positive slope and the wash-out being the curve with a negative slope, see Section III, 
pp. 18-19). 

As to claim 12, Kruger et al. further teaches wherein the subject is a living human 
("Patient"), animal ("Dog") or plant (See Sections III and VI, pp 18-21). 

As to claim 1 3, Kruger et al. further teaches wherein the images are acquired by 
one of magnetic resonance imaging, computed tomography, positron emission 
tomography, single photon emission computed tomography, nuclear medicine, 
ultrasound, x-ray and optical imaging ("X-Ray", Section IV, pp. 19-20). 

4. Claims 6-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Smith in view of Kruger et al. as applied to claim 1 above, and further in view of Suri 
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(U.S. Pat. No. 6,718,055). The teachings of Smith and Kruger et al. have been 
discussed above. 

As to claim 6, Smith and Kruger et al. fails to teach re-executing the step of 
registering the plurality of time separated images together in imaged regions where the 
level of agreement is poor. 

Suri teaches re-executing the step of registering the plurality of time separated 
images together in imaged regions where the level of agreement is poor (When the 
convergence is not achieved, being a low registration quality, the alignment algorithm is 
repeated, see Col. 6 lines 26-59). 

Therefore, in view of Suri, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to further modify Smith and Kruger et al. by 
incorporating the method step or repeating the alignment algorithm when the 
convergence is not met in order to perform image correction on images where motion 
was induced during collection caused by respiration, muscle flex and the like (Col. 5 
lines 21-25 and 37-56). 

As to claim 7, Suri further teaches wherein the registration uses a parameterized 
process and is re-executed using different registration parameters ("Down Sampling, 
Size reduction, and Smoothing, see Col. 6 lines 38-41). 
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As to claims 8 and 9, Suri further teaches the registration is re-executed at 
different resolution and scale (Different image sizes and Multi-resolution, see Col. 5 
lines 37-56, Col. 6 lines 26-41 and Col. 8 lines 13-27). 

5. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Smith in 
view of Kruger et al. further in view of Suri as applied to claim 6 above, and further in 
view of Hossak et al. (U.S. Pat. No. 6,360,207). The teachings of Smith, Kruger et al., 
and Suri have been discussed above. 

As to claim 10, Smith, Kruger et al., and Suri fails to disclose wherein the 
registration comprises searching through a search window defined in one of the images 
and the registration is re-executed using a different sized search window. 

Hossak et al. teaches wherein the registration comprises searching through a 
search window defined in one of the images and the registration is re-executed using a 
different sized search window (Col. 25 lines 40-67). 

Therefore, in view of Hossak et al., it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to further modify Smith, Kruger et al., 
and Suri by incorporating the method step of adaptively changing the search area into a 
smaller or larger search area and re-execute the image registration in order to speed up 
the search for estimated motions and obtain a high degree of confidence when the 
detected motions exhibit little variation (Col. 25 lines 40-67). 
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Response to Arguments 

Objections to the Drawings 

6. New replacement sheet for Figure 4 has been filed, in order to correct the 
typological error of Reference Character "410", now "412". Therefore, the objection has 
been removed. 

Claim Objections 

7. Claim 1 has been amended to remove "-" in line 1 , to correct the minor 
informality. Therefore, the objection has been removed. 

Claim Rejections under 35 U.S.C. $112 

8. Claim 1 has been amended to recite, "a temporal behaviour" and "a level of 
agreement" in lines 5 and 9, respectively, in order to provide proper antecedent basis 
for the limitations in the claim. Therefore, the rejection has been removed. 

Claim Rejections under 35 U.S.C. $101 

9. Claim 14 has been amended to recite, "A computer readable storage medium 
carrying a computer program" in order to be considered statutory. Therefore, the 
rejection has been removed. 

Claim 15 has been cancelled. Therefore, the rejection has been removed. 



Claim Rejections under 35 U.S.C. $ 102 
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10. With respect to claims 1-5, 11-14, and 16, Applicant's arguments have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections under 35 U.S.C. $103 

1 1 . With respect to claims 6-10, Applicant's arguments have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Faber et al. disclose a Method for Operating a Medical Imaging 
Examination Apparatus, and Meijering et al. disclose a Retrospective Motion Correction 
in Digital Subtraction Angiography: A Review. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated fromtoe mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jose M. Torres whose telephone number is 571-270- 
1356. The examiner can normally be reached on Monday thru Friday: 8:00am - 
4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jingge Wu can be reached on 571-272-7429. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JMT 

11/20/2007 




